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FIELD OF THE INVENTION

The specification relates generally to analyzing search
terms in a database network system.

BACKGROUND

The subject matter discussed in the background section
should not be assumed to be prior art merely as a result of its
mention in the background section. Similarly, a problem
mentioned in the background section or associated with the
subject matter of the background section should not be
assumed to have been previously recognized in the prior art.
The subject matter in the background section merely repre-
sents different approaches, which in and of themselves may
also be inventions.

Some forms of supporting customers are phone support or
email support. With the advent of the web, however, it is
essential to provide software-like utility to users as a service.
A “software as a service” approach may include a group of
end users, who may wish to use the service offering collabo-
ratively, or who may wish to share their input as a community.
A database created from collaborative sharing in a commu-
nity, which in this specification may be referred to as a forum,
may be used is as an added tool for customer support. Accord-
ingly, this specification recognizes that is may be desirable to
provide techniques enabling sharing ideas to improve service
offerings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following drawings like reference numbers are used
to refer to like elements. Although the following figures
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depict various examples, the one or more implementations
are not limited to the examples depicted in the figures.

FIG. 1 shows a block diagram of an embodiment of a server
system.

FIG. 2 shows a block diagram of an embodiment of soft-
ware tools in a multi-tenant database system.

FIG. 3 shows a block diagram of an embodiment of ana-
Iytical tools.

FIG. 4 shows a flowchart of an embodiment of a method of
generating a knowledge base report.

FIG. 5 shows a flowchart of an embodiment of a method of
generating a knowledge base report.

FIG. 6 shows a flowchart of an embodiment of a method of
generating a user activity report.

FIG. 7 shows a flowchart of an embodiment of a method of
tracking user activity for a user activity report.

FIG. 8 shows an embodiment of a knowledge event table.

FIG. 9 shows a flowchart of an embodiment of the method
of aggregating user activity.

FIG. 10 shows a flowchart of an embodiment of the method
of generating a user activity report.

FIG. 11 illustrates an example of a user activity report.

FIG. 12 illustrates an example of a user activity report
along with a graphical representation.

FIG. 13 illustrates another example of a user activity
report.

FIG. 14 shows a block diagram of an embodiment of an
environment wherein an on-demand database service might
be used for method and system for answers to escalation.

FIG. 15 shows a block diagram of an embodiment of ele-
ments of FIG. 14 and various possible interconnections
between elements in an embodiment for method and system
for answers to escalation.

FIG. 16 shows a flowchart of an example of a method of
using the environment of FIG. 14.

FIG. 17 is a method of making the environment of FIG. 14.

DETAILED DESCRIPTION

General Overview

Systems and methods are provided for analyzing search
terms in a multi-tenant database network system.

Although various embodiments of the invention may have
been motivated by various deficiencies with the prior art,
which may be discussed or alluded to in one or more places in
the specification, the embodiments of the invention do not
necessarily address any of these deficiencies. In other words,
different embodiments of the invention may address different
deficiencies that may be discussed in the specification. Some
embodiments may only partially address some deficiencies or
just one deficiency that may be discussed in the specification,
and some embodiments may not address any of these defi-
ciencies.

As used herein, the term multi-tenant database system
refers to a database system that has multiple tenants that each
has a degree of access to at least a portion of the database
system that may or may not be the same as the degree of
access as other tenants. Each tenant may be an individual or
an organization that may have representatives, members,
employees, customers and/or other entities associated with
the tenant, which in turn may also have different degrees of
access to the database. The degree of access granted to those
associated with the tenant and/or which entities (e.g., repre-
sentatives, members, employees, customers and/or other enti-
ties) are associated with the tenant may be determined by the
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tenant. The database system may include multiple databases,
and each database may be partitioned and/or otherwise shared
amongst multiple tenants.

Next, mechanisms and methods for providing methods and
systems for analyzing search terms will be described with
reference to example embodiments. In this specification a
community is a group of users that share a common interest
and tend to communicate with one another about that com-
mon interest.

A community website is a website in which users share
ideas that are related to the community, which may include at
least a portion of one or more webpages. An on-demand
community is a community website that is created by the
tenant using pre-established tools specialized for creating
communities. The multitenant database system may provide
the pre-established tools specialized for creating the commu-
nities. In an embodiment, the focus of the communities may
be on-demand enterprise communities, which are communi-
ties structured around a business’ partners, customers, ven-
dors, representatives, employees, and/or others associated
with the business.

A knowledge base is a database for knowledge manage-
ment. Knowledge bases can be part of community website.
Knowledge base is a collection of articles related to problems
and solutions related to the common interest of the commu-
nity. Knowledge base systems may include tools that help in
creating, editing and managing the database of articles.
Knowledge base systems may offer documentation of knowl-
edge and self-learning there by reducing the cost of customer
support.

Analytics in this specification refers to the science of
analysis concerned with extracting useful properties of data,
typically involving extracting properties from large data-
bases. Search analytics in this specification refers to the
analysis and aggregation of search engine statistics. Search
analytics may help in understanding and/or improving the
performance of search engines. Search analytics may include
determining search volume trends, analysis of searches, key-
words, advertisements, search volume trends, keyword moni-
toring, search results, advertisement history, advertisement
spending statistics, and/or comparisons of websites, for
example. The comparison of websites may include a com-
parison of the number and/or type of users, advertisers, adver-
tisements, keywords, search results, search trends, advertise-
ment treads, and/or advertisement histories, for example.

In this specification a keyword refers to a word or a phrase
relevant to a webpage document, via which the document
may be found. Keyword canalso be a word or a phrase entered
in a search engine. In this specification, the term document is
generic to a webpage, an article, or other document. Webpage
of results from keyword search in a search engine may also be
referred to as search engine results page. Keywords and
search terms are used interchangeably in this specification
and may be substituted for one another to obtain different
embodiments. In this specification the term keyword search
analytics refers to the analysis and aggregation of search
engine data. Keyword search analytics can be helpful in
understanding the trends and requirements of users which in
turn helps in optimizing the database.

FIG. 1 shows an embodiment of a server side system 100 in
an on-demand database service. In an embodiment, the server
side system may host web server 102 and web application 104
and web database 106 among others. In other embodiments
server side system 100 may not have all of the elements or
features listed and/or may have other elements or features
instead of or in addition to those listed.
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Server side system 100 may be part of a multitenant sys-
tem. In an embodiment in a multi-tenant database system,
web server 102 sends webpages to user systems (the user
systems are described further in conjunction with FIG. 14).
Web application 104 includes one or more instructions that
cause a processor to render a webpage. Rendering the
webpage may involve performing computations, such as
retrieving information, which may be in response to user
input. Web database 106 is a database associated with web
server 102. As a result of implementing web application 104,
web server 102 may access web database 106 to store infor-
mation received from the user system. The web database can
reside in a tenant data (which will be described further in
conjunction with FIG. 14). Web server 102, as a result of
implementing web application 104, may also retrieve from
web database 106 that are needed for computations made by
web application 104 and/or for rendering a webpage of the
website sent to the user system. The information stored in the
web database that is necessary for rendering the webpage
may include information requested by the user and/or infor-
mation necessary to fulfill a request of the user that is dis-
played on the webpage. Web database 106 may store infor-
mation necessary for rendering webpages associated with
websites. In an embodiment, there may be one or more other
databases that are separate from web database 106 for storing
information that is not directly associated with rendering a
webpage.

FIG. 2 shows an embodiment of a web application 104. In
an embodiment, web application 104 may host analytical
tools 202 and other software applications 204. Analytical
tools 202 may include knowledge report 206 among other
analytical tools. In other embodiments web application 104
may not have all of the elements or features listed and/or may
have other elements or features instead of or in addition to
those listed.

Software tools for data analysis may be referred to as
analytical tools. Analytical tools may be designed for various
purposes. Some tools may be customized to support a specific
set of related analytical tasks, while some may be built for
data analysis. Analytical tools that help in measurement, col-
lection, analysis of data on a webpage may be referred to as
web analytical tools. Web analytical tools may also help in
measuring the traffic on a webpage, such as by providing
useful information such as the number of visitors, page views,
and/or other information about traffic on the webpage, which
may be helpful in gauging the traffic and trends associated
with visitors of the website. Analytical tools 202 may include
a software tool for collecting, measuring and/or eventually
generating a report for meaningful analysis in a multi-tenant
database system. Knowledge report 206 can be a type of
analytical tool for generating reports in a knowledge base,
which is a database in the multi-tenant system.

FIG. 3 shows a block diagram of an embodiment of the
knowledge report 206. In an embodiment, the knowledge
report 206 may have knowledge base report 302 and user
activity report 304. In other embodiments the knowledge
report 206 may not have all of the elements or features listed
and/or may have other elements or features instead of or in
addition to those listed.

Some managers may find it desirable to see and follow
activities related to the usage of a customer support system for
the employees as well as for the customers. Managers might
also want to see the evolution of activities over time. Under-
standing user voting and viewing articles gives an idea of the
effectiveness of the knowledgebase and/or the type of infor-
mation that the company may want to add to the knowledge
base (e.g., by adding links to other documents and/or by
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adding documents to the knowledge base). Administrators
and publishers of articles may also need data to effectively
maintain the knowledge base by, for example, associating
new keywords with documents already in the system, but that
users are not finding and/or removing an association of a
document with a keyword that seems to be resulting in people
being lead to documents unrelated to the information actually
sought.

Continuing with the discussion of FIG. 3, in an embodi-
ment, knowledge base report 302 may include reports related
to the current status of the knowledge base as well as other
data that is collected from user activity. The data included in
each knowledge base report 302 may generally be collected
over a predetermined period of time. Knowledge report 206
may generate two types of reports, such as knowledge base
report 302 and user activity report 304 among others. Knowl-
edge report 302 may be based on the current status of the
knowledge base using current online articles. In an embodi-
ment, drafts and archives are not used to generate reports. In
an embodiment, voting information may be included in the
knowledge base report. User activity report 304 may be gen-
erated from tracking activities, such as viewing, voting, and/
or searching on the knowledge base.

Knowledge Base Report

FIG. 4 shows a flowchart of an embodiment of a method
400 of generating a knowledge base report (the knowledge
base report may be an embodiment of knowledge base report
302). In method 400, the knowledge base report is generated
utilizing the data from the knowledge base. In step 402, the
method 400 reads (or otherwise receives) data from the
knowledge base. During step 402 the data that is read may be
the current content of the knowledge base including the title
of the article, the number of customer cases associated with
the article, the date when the article was first published, the
date when the article was last published, the article creation
date, who created the article, the date when the article was last
modified, who last modified the article, and/or a channel. The
channel refers to an access route of to a portion of the knowl-
edge base. User systems may be capable of accessing the
knowledge base in many ways and examples of channels
include an internal application, a customer portal to the
knowledge base, a link from a public knowledge base to the
knowledge base, and/or a partner portal to the knowledge
base.

In step 404, a knowledge base report can be generated
using the current status of the knowledge base and a Custom
Report Type (CRT) object, Knowledge Article. CRT objects
may be XML files that define relationships between objects,
so that the objects can be used to generate reports. The report
may include a list of the articles that were most recently
published, documents linked to customer cases, and/or docu-
ments that are not linked to any customer case among others.
By knowing which documents are linked to customer cases, a
manager can determine the effectiveness of the customer
support system. By knowing which documents are not linked
to customer cases, a manager can determine which articles
users are not finding useful and/or which articles user do not
find despite being relevant to the information sought. By
knowing which articles were recently published, the manager
can determine which articles are not accessed by users as a
result of the article being new rather than as a result of the
article not being of interest and/or how quickly after publish-
ing users are able to locate the article.

In an embodiment, each of the steps of method 400 is a
distinct step. In other embodiments, method 400 may not
have all of the above steps and/or may have other steps in
addition to or instead of those listed above. The steps of
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method 400 may be performed in another order. Subsets of
the steps listed above as part of method 400 may be used to
form their own method. In other embodiments, there could be
multiple instances of method 400.

FIG. 5 shows a flowchart of an embodiment of a method
500 of generating a knowledge base report, which may be an
embodiment of knowledge base report 302. Method 500 uti-
lizes the voting information in the knowledge base in addition
to the content of the knowledge base.

In step 502, the report generation method 500 reads the
current status of the knowledge base (discussed in conjunc-
tion with FIG. 4) and article voting information. In an
embodiment, voting information is the data related to voting
of articles, which might include a normalized score, channel,
total sum, total number of votes, and/or the number of 1 star,
2 stars, 3 stars, 4 stars, and/or 5 stars votes. User systems may
be capable of accessing the knowledge base in many ways and
channel information indicates the access path to the articles in
the knowledge base.

The normalized score may be proportional to the number
of views an article receives. In an embodiment, the normal-
ized score ranges from 0 to 100. In an embodiment, an article
that is viewed most receives a normalized score of 100 and
articles which are not viewed receive a normalized score of 0.
For example, if three articles exist in the knowledgebase and
the article ‘AAA’ is viewed 44 times and the article ‘BBB’ is
viewed 32 times and the article ‘CCC’ is viewed 88 times,
then the normalized score of article ‘CCC’ can be 100. ‘BBB’
can receive a normalized score of 0 and the article ‘AAA’ can
receive a score of 50. In other embodiments the score may be
normalized in other manners. The score may be normalized to
be a value between a minimum value that is different than 0
and/or a maximum value that is different than 100. For
example, the score may be normalized to be a value between
1 and 10. Voting information may include from which chan-
nel the vote came from. Total sum is the total number of points
an article has accumulated from voting. In an embodiment,
voting involves rating an article from 1 to 5 stars, based on the
user system sending a vote liking an article and/or the user
system sending an indication as to how many stars to award to
the idea. An article that has the highest degree of being liked
may be awarded a 5 star vote and least liked will receives 1
star vote. In an embodiment, an article which receives a 5 star
vote from the user system is given 10 points, article which
receives a 4 star vote from the user system is given 5 points,
article which receives a 3 star vote from the user system is
given O points, article which receives a 2 star vote from the
user system is given -5 points and article which receives a 1
star vote from the user system is given —10 points. In an
embodiment, the user system liking/disliking an article is not
related to the rating an article. Total votes are the total number
of'votes an article has received since the initial posting of the
article in the forum. In an embodiment, the normalized score
is related to the number of views and the total votes is total
number of votes the article has received. In other embodi-
ment, the choices for how many stars may be awarded to an
article may be different. For example, in other embodiments,
auser may only be able to choose between 1 to 3 stars or may
be able to choose as many as between 1 to 10 stars. Addition-
ally, in other embodiments, the number of points awarded for
each star may be different than described above. For example,
the points may span between -3 and 3 points, depending on
whether the minimum number of stars was awarded or the
maximum number of stars was awarded.

In step 504 a knowledge base report can be generated using
the current status of the knowledge base and voting informa-
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tion along with Custom Report Type (CRT) objects, ‘Knowl-
edge Article’ and “Article Vote Statistics’.

The knowledge report containing voting statistics gives an
idea of the quality of the knowledge base and also informs the
one reviewing the reports of short comings. In an embodi-
ment, the articles are also given a score of between 1 and 5 that
indicates how long it has been since the article was rated. In
other embodiments, other ranges of scores may be used,
having a different minimum and maximum value, such as -3
to 3 or 0 to 10. The time decay makes the more recent articles
to be more relevant than the older ones. Articles that do not
receive votes for a longer period of time will have a score
closer to 3. The highest rated articles may be listed per chan-
nel. In addition to being listed by channel, articles may be
sorted according to the number of votes each article received
with the highest rated article on the top of the list. Articles that
do not receive new votes for a long period of time will be
moved from the top highest/lowest list.

Similarly, the lowest rated articles are the articles which
receive low scores. The very lowest rated articles are listed per
channel and the listing associated with each channel contains
articles that are sorted by their vote. The list of the very lowest
articles gives an indication that the articles very not judged
good by the users. This enables the administrator to make
appropriate decisions about the article. Top rated articles with
no time decay gives information about how the knowledge
base is being used, while, as rated articles with time decay
informs about the recent interest of the user system. The
article rating may be the average of scores per organization.
The report containing the articles with the least number of
votes and the articles with the most number of votes is based
on the number of votes.

In an embodiment, each of the steps of method 500 is a
distinct step. In other embodiments, method 500 may not
have all of the above steps and/or may have other steps in
addition to or instead of those listed above. The steps of
method 500 may be performed in another order. Subsets of
the steps listed above as part of method 500 may be used to
form their own method. In other embodiments, there could be
multiple instances of method 500.

User Activity Report

FIG. 6 shows an operational flow diagram illustrating
method 600 which is an embodiment of a method for gener-
ating the user activity report 304 (as discussed in conjunction
with FIG. 3, user activity report 304 is a report of user activity
generated from the activities of users, such as viewing, voting
and searching by the user system in knowledge base). Step
602 may involve tracking data related to knowledge events
such as viewing article, voting on an article, searching for an
article, and/or conducting keyword searches in the knowl-
edge base. In step 603 the searched keywords and tracked
knowledge events are stored. The tracked data may be stored
in a portion of a memory at the host set aside for the users of
a tenant, such as the user storage that will be described in
conjunction with FIG. 14. The tracked data of knowledge
events may be periodically flushed to a database, For
example, the data flushed in step 602 may be stored in web
database 106. Periodic flushing may be performed every 60
seconds. Tracking is further discussed in conjunction with
FIG. 7. Data collected in step 602 may be sifted and only
useful data may be stored for long term use.

Step 604 involves aggregating the tracked data. Aggrega-
tion will be further discussed in conjunction with FIG. 9. Step
606 involves generating user activity report and will be fur-
ther discussed in conjunction with FIG. 10.
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Tracking

FIG. 7 shows a block diagram of an embodiment of a
tracking system 700. In an embodiment, tracking system 700
may include view 702, KnowledgeArticleViews 704, vote
706, CRT KnowledgeArticleVotes 708, article search 710,
and KnowledgeArticleSearches 712, keyword search 714,
KnowledgeKeywordSearches 716 and store 718 among oth-
ers. In other embodiments tracking system 700 may not have
all of the elements or features listed and/or may have other
elements or features instead of or in addition to those listed.

Tracking system 700 may track the knowledge events such
as the viewing of articles, voting on articles, and the searching
the knowledge base, and tracking system 700 may store the
knowledge events that were tracked. CRT objects are used to
keep track of events in the knowledge base. Tracking may
involve keeping count of the number of views, the number of
votes, the number of searches along with type of votes,
searched words, results of the search and the channels via
which the community website is accessed. The results of the
search, whether the keyword retrieved an article or not may be
stored in Boolean format. View 702 is the portion of code of
the tracking system 700 that receive requests to view a page to
view an article in the knowledge base. KnowledgeArticleV-
iews 704 is a CRT object, KnowledgeArticleViews that is the
portion of code of tracking system 700 used to track knowl-
edge base events when the user system requests an article.
When an article from the knowledge base is viewed by the
user system from any of the channels, the event is tracked.
Vote 706 is the portion of code of the tracking system 700 for
receiving a vote on an article from the user system. Knowl-
edgeArticleVotes 708 is CRT object KnowledgeArticleVotes
that is the portion of code of the tracking system 700 that is
used to keep track of the votes received.

Article Search 710 can be the portion of code of the track-
ing system 700 via which keywords are received for keeping
track of the number of times the keywords are used in search-
ing the knowledge base. KnowledgeArticleSearches 712 is a
CRT object KnowledgeArticleSearches that is used to keep
track of the number of times a keyword is used in searching
the knowledgebase. Keyword Search 714 is the portion of
code of the tracking system 700 via which keywords are
received for searching the knowledge base. KnowledgeKey-
wordSearches 716 is a CRT object that is used to keep track of
keywords that are searched in the knowledge base and
whether the keyword retrieved at least an article or not.

Store 718 can be portion of the code that may be used to
temporarily store the tracked data in the memory of'the appli-
cation server (described later in conjunction with FIG. 14)
and transferred to web database 106 periodically. The process
of transferring to a database is also referred to as flushing.
Once the data is flushed, the memory that is used to tempo-
rarily store the tracked data is released.

FIG. 8 shows an embodiment of a knowledge event table
800. The data generated from tracking and aggregation (ag-
gregation will be discussed in conjunction with FIG. 9) can be
stored in a tabular format such as knowledge event table 800.
Knowledge event table 800 may include columns org_id 802,
related_id 804, event_type 806, duration_enum 808, as_
of__date 810, channel 812, related_key_prefix 814, cumula-
tive_count 816, delta_count 818, and rows 820. In other
embodiments, knowledge event table 800 may not have all of
the elements or features listed and/or may have other ele-
ments or features instead of or in addition to those listed.
Org_id 802, which is a shorter form of organization_id, may
be the first column of the knowledge event table and may be
the identifier that uniquely identifies an organization that is a
tenant of the multi-tenant database system. Related_id 804
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may be the second column and may be the identifier of object
related to the tracked event and can be a role_id or an arti-
cle_id. Article_id is the identifier associated with an article in
the knowledge base. Role_id is the identifier associated with
the team of the user who triggered the tracking event.
Event_type 806 is the element in the third column and can be
the type of tracked event that can be at least one of view,
search and vote. Duration_enum 808 can be the fourth col-
umn in the knowledge event table, which may indicate
whether the data stored in the row of the knowledge event
table is a daily data, monthly data and/or yearly data. The data
from tracking and daily aggregation (which will be discussed
in conjunction with FIG. 9) also referred to as daily row may
have the value of day in the data field duration_enum. Simi-
larly, monthly row which is the data from monthly aggrega-
tion (which will be discussed in conjunction with FIG. 9) may
have the value of month in the data field duration_enum and
yearly row which is the data from yearly aggregation (which
will be discussed in conjunction with FIG. 9) may have the
value of year in the data field duration_enum. as_of_date 810,
is the table element in the fifth column that is the current date
as of midnight. Channel_enum 812 can be the sixth column
element of the knowledge event table can be the channel that
can give an indication of the origin of the tracking event.
Related_key_prefix 814 is listed in the seventh column. As
the name suggests, related_key_prefix 814 can store a prefix
to related_id 804.

Further discussing knowledge event table 800, cumula-
tive_count 816 can be the eighth column in the knowledge
event table that can store the total search count for a given
unique key of the knowledge event table. In an embodiment,
a composite key is used as the unique key for the knowledge
event table which may be (organization_id, event_type,
related_id, related_key_prefix, duration_enum, as_of_date,
channel_enum). delta_count 818 can be the last column in the
knowledge event table. delta_count can be the search count
for a unique key during a given period which could be a day
in daily row, a month in monthly row or a year in yearly row.
During tracking all events whose unique key already exists
will update the value of cummulative_count and delta_count
for the corresponding row. delta_count is added to cummu-
lative_count to generate new value of cummulative_count
and delta_count is reset to zero. A new row is created if the
key does not exist. Related_id can hold the value of role_id to
store the information about the user who performed an action
(view, vote or search) or article_id to store information about
on which article the action was performed. When an article is
viewed or voted, two rows in the database may be updated,
one row where the related_id is the article_id and the second
where the related_id is the role_id. However, searching
updates only one row as the related_id is the role_id. Rows
820 contain example data of the knowledge event table.
Aggregation

FIG. 9 shows method 900 which is an embodiment of
aggregation. Aggregation may be the second step in the pro-
cess of generating user activity report. Aggregation may
include the process of consolidating data collected and stored
during step 602, which is the tracking step of the method 600
of FIG. 6.

Storing every searched keyword can lead to large memory
requirements. Storing meaningful data can be helpful in man-
aging the memory in a multi-tenant database system. The
keywords can be of two categories, keywords that did not
retrieve any article and keywords that retrieved at least one
article. Keywords that do not yield any results can give an
insight into customer requirements and trends which in turn
can help in improving the quality of knowledge base. An
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optimal memory size can be achieved by storing the most
frequently used keywords that retrieved results and the key-
words that did not retrieve results.

In step 902, day’s worth of data with unique key (organi-
zation_id, event_type, related_id, related_key_prefix, chan-
nel_enum) may create a new entry in the database and data
with the key which already exists will update the value of
cumulative_count and delta_count for the corresponding row
and the value of the duration_enum may be setto ‘D’. Ataset
time, for example at 1 A.M. Pacific Standard Time, the daily
aggregation may be performed. In step 902, ‘M’ number of
keywords that were used most often and resulted in a success-
ful search and ‘M’ number of keywords that were used most
often and resulted in no search result may be stored in the
database. For example, ‘M’ can be 300 per day per organiza-
tion per channel. Older daily data, for example older than 90
days may be deleted from the database.

In step 904 a monthly aggregation may be performed,
which may include aggregating the daily data computed for
each day of the previous month at a set time. For example, at
1 A.M. Pacific Standard Time on the first of every month, a
monthly aggregation may be performed.

In an embodiment, in step 904, a check may be made to
determine whether the data from previous months have been
aggregated; otherwise all missing monthly aggregate data
may be created. Step 904 may involve creating a row for
monthly data in the database. In an embodiment, the daily
rows of the previous month may be aggregated into one row.
In other words, all of the rows of the previous month may be
deleted and instead of all of the previous month/s daily rows,
one row of monthly data will be placed into the knowledge
event table. The data aggregated daily and monthly may have
the same set of keys (organization_id, event_type, dura-
tion_enum, related_id, related_key_prefix, channel_enum).
Thefield duration_enum may be updated with ‘M’ (or another
value) indicating that the data in that row was aggregated over
aperiod of amonth. The as_of_date filed may be updated with
the date upon which the aggregation took place. delta_count
in the monthly row is the sum of all the delta_count from the
daily rows of the month. cummulative_count in the monthly
row is the maximum value of cummulative_count encoun-
tered in the daily rows.

In step 904, ‘N’ number of keywords that were used most
often and resulted in a successful search and ‘N’ number of
keywords that were used most often and resulted in no search
result can be stored in the database. For example, ‘N’ can be
150 per month per organization per channel. In step 904, older
monthly data, for example older than 18 months may be
deleted from the database.

In Step 906 a yearly aggregation may be performed. In step
906, monthly data of the last twelve months is aggregated) the
monthly values to create yearly data. In an embodiment, the
yearly aggregation may be performed to execute at a set date
and time. For example, the yearly aggregation may occur at 1
A M. Pacific Standard Time on the first day of the year.

In step 906, checks are made to ensure that each month’s
data was aggregated through out the entire previous year;
otherwise all monthly yearly aggregate data are created. In an
embodiment, a yearly data row is never deleted from the
database. Step 906 may involve creating a row for the current
year’s yearly data in the database. In an embodiment,
monthly rows of the previous 12 months with the same key
(organization_id, event_type, duration_enum="M’, relate-
d_id, related_key_prefix, channel_enum) will be aggregated
into 1 yearly row. duration_enum may be updated with value
‘Y’ or another value indicating that the duration of time over
which the data of the current row was aggregated was one
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year. The as_of_date filed may be updated with first day of the
previous year. delta_count in the yearly row is the sum of all
the delta_count from the monthly rows of the year for the
unique key. cummulative_count in the yearly row is the maxi-
mum value of cummulative_count encountered in the
monthly rows with the unique key. In other embodiments,
other aggregations may be performed in addition to or instead
of'the aggregations listed above. For example, an aggregation
may be performed every 10 days and every 100 days in
addition or instead of weekly and monthly aggregations.

In step 906, ‘P’ number of keywords that were used most
often and resulted in a successful search and ‘P’ number of
keywords that were used most often and resulted in no search
result may be stored in the database. For example, ‘P’ can be
150 per year per organization per channel.

The aggregation discussed with reference to FIG. 9 can be
helpful in controlling the size of the memory required to store
the keywords searched and other data associated with the
keyword such as the votes, the search results and the viewing
data. The stored data can be in the form of a table in the
database. In the example discussed to store 300 keywords per
day per organization per channel and 150 keywords per
month per organization per channel and 90 days of daily data
and 18 months of monthly data will result in 249600 rows per
organization in 10 years.

90(days)*4(channels)*2(success)*300(keywords)=
216000 daily data rows

18(months)*4(channels)*2(success)*150(keywords)=
21600 monthly data rows

4(channel)*2(success)*150(keywords)=1200 yearly
data rows

The number of rows can grow quickly the first three months
and after that 1200 new rows may be added every year.

In an embodiment, each of the steps of method 900 is a
distinct step. In other embodiments, method 900 may not
have all of the above steps and/or may have other steps in
addition to or instead of those listed above. The steps of
method 900 may be performed in another order. Subsets of
the steps listed above as part of method 900 may be used to
form their own method. In other embodiments, there could be
multiple instances of method 900.

Report Generation

FIG. 10 shows method 1000 which is an embodiment of
report generation. Method 1000 illustrates the steps involved
in generating a user activity report (discussed in conjunction
with FIG. 6). In step 1002, data collected from tracking and
aggregation is read in.

In step 1004, CRT objects are used to generate the user
activity report. CRT objects can include at least Knowled-
geVoteEventHistory, KnowledgeViewEventHistory and
KnowledgeSearchEventHistory. In step 1006, a user activity
report is generated from the data collected during tracking
and aggregation. The user activity report generated may
include activities tracked over a period of time. The user
system can set the options so that the host system (in response
to receiving user instructions) can generate reports in such a
manner as to ease analysis. The report may include graphs of
voting, activity on the public knowledge base, search activity
originating from various channels over a period of time and
number of views for an organization for a period of time.
Example user activity reports are discussed later in conjunc-
tion with FIGS. 11, 12, and 13.

In an embodiment, each of the steps of method 1000 is a
distinct step. In other embodiments, method 1000 may not
have all of the above steps and/or may have other steps in
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addition to or instead of those listed above. The steps of
method 1000 may be performed in another order. Subsets of
the steps listed above as part of method 1000 may be used to
form their own method. In other embodiments, there could be
multiple instances of method 1000.

Screenshots

FIG. 11 shows screenshot 1100 of an embodiment of a user
activity report. Screenshot 1100 may include report title
1102, first column heading 1104, second column heading
1106, first column 1108 and second column 1110. In other
embodiments, screenshot 1100 may not have all of the ele-
ments listed and/or may have other elements instead of or in
addition to those listed.

Screenshot 1100 is an embodiment of a user activity report
listing the keywords that were searched the most. Report title
1102 recites the title of the report. In this example, the 10
keywords that were searched the most are listed. First column
heading 1104 informs the viewer what content is placed in the
first column. In this embodiment, the first column listed in the
report are the keywords that were searched. Second column
heading 1106 includes the heading of the second column,
which is the sum of the count, which refers to the number of
times the keyword was searched. First column 1108 lists the
most searched keywords. Second column 1110 lists the num-
ber of times the keywords were searched.

The user activity report can be presented in at least a graph
and may be placed in tabular formats.

FIG. 12 shows screenshot 1200 of an embodiment of a user
activity report. Screenshot 1200 may include graph 1201,
graph title 1202, table 1203, legend 1204, y-axis 1206, x-axis
1208, report title 1210, first column heading 1212, second
column heading 1214, first column 1216 and second column
1218. In other embodiments, screenshot 1200 may not have
all of the elements listed and/or may have other elements
instead of or in addition to those listed.

Graph 1201 represents the user activity report in a graphi-
cal form. Graph title 1202 includes the title of the graph.
Legend 1204 describes the representation of the colors in the
graph. Graph 1201 is a bar graph of the percentage of suc-
cessful and unsuccesstul keyword searches along y-axis 1206
and date along the x-axis 1208. Graph 1201 gives an indica-
tion of the quality of the database.

Table 1203 is a report of keywords that did not retrieve any
article and the number of times the keyword was used in
searches. Table title 1210 includes the title of the report. First
column heading 1212 includes the heading of first column.
The second column heading 1214 is the heading of the second
column in the report. First column 1216 is a list of keywords
that did not retrieve any article when submitted as search
terms in a search. Second column 1218 lists the number of
times the keyword was entered as a search term.

FIG. 13 shows screenshot 1300 of an embodiment of a user
activity report. Screenshot 1300 may include first column
1302, second column 1304, third column 1306, and fourth
column 1308. In other embodiments, screenshot 1300 may
not have all of the elements listed and/or may have other
elements instead of or in addition to those listed.

The embodiment of the user activity report of FIG. 13 lists
the keywords that were searched, when the keyword was
searched, how many times the keyword was searched, and the
channel from which the keyword was searched. First column
1302 lists the date of the search. Second column 1304 lists the
number of times the keyword was searched. Third column
1306 lists the keywords that were searched. Fourth column
1308 lists the channel from which the search originated.
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System Overview

FIG. 14 illustrates a block diagram of an environment 1410
wherein an on-demand database service might be used. Envi-
ronment 1410 may include user systems 1412, network 1414,
system 1416, processor system 1417, application platform
1418, network interface 1420, tenant data storage 1422, sys-
tem data storage 1424, program code 1426, and process space
1428. In other embodiments, environment 1410 may not have
all of the components listed and/or may have other elements
instead of, or in addition to, those listed above.

Environment 1410 is an environment in which an on-de-
mand database service exists. User system 1412 may be any
machine or system that is used by a user to access a database
user system. For example, any of user systems 1412 can be a
handheld computing device, a mobile phone, a laptop com-
puter, a work station, and/or a network of computing devices.
As illustrated in FIG. 14 (and in more detail in FIG. 15) user
systems 1412 might interact via a network 1414 with an
on-demand database service, which is system 1416.

An on-demand database service, such as system 1416, is a
database system that is made available to outside users that do
not need to necessarily be concerned with building and/or
maintaining the database system, but instead may be available
for their use when the users need the database system (e.g., on
the demand of the users). Some on-demand database services
may store information from one or more tenants stored into
tables of a common database image to form a multi-tenant
database system (MTS). Accordingly, “on-demand database
service 1416 and “system 1416 will be used interchange-
ably herein. A database image may include one or more
database objects. A relational database management system
(RDMS) or the equivalent may execute storage and retrieval
of information against the database object(s). Application
platform 1418 may be a framework that allows the applica-
tions of system 1416 to run, such as the hardware and/or
software, e.g., the operating system. In an embodiment, on-
demand database service 1416 may include an application
platform 1418 that enables creation, managing and executing
one or more applications developed by the provider of the
on-demand database service, users accessing the on-demand
database service via user systems 1412, or third party appli-
cation developers accessing the on-demand database service
via user systems 1412.

The users of user systems 1412 may differ in their respec-
tive capacities, and the capacity of a particular user system
1412 might be entirely determined by permissions (permis-
sion levels) for the current user. For example, where a sales-
person is using a particular user system 1412 to interact with
system 1416, that user system has the capacities allotted to
that salesperson. However, while an administrator is using
that user system to interact with system 1416, that user system
has the capacities allotted to that administrator. In systems
with a hierarchical role model, users at one permission level
may have access to applications, data, and database informa-
tion accessible by a lower permission level user, but may not
have access to certain applications, database information, and
data accessible by a user at a higher permission level. Thus,
different users will have different capabilities with regard to
accessing and modifying application and database informa-
tion, depending on a user’s security or permission level.

Network 1414 is any network or combination of networks
of devices that communicate with one another. For example,
network 1414 can be any one or any combination of a LAN
(local area network), WAN (wide area network), telephone
network, wireless network, point-to-point network, star net-
work, token ring network, hub network, or other appropriate
configuration. As the most common type of computer net-
work in current use is a TCP/IP (Transter Control Protocol
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and Internet Protocol) network, such as the global internet-
work of networks often referred to as the “Internet” with a
capital “1,” that network will be used in many of the examples
herein. However, it should be understood that the networks
that the one or more implementations might use are not so
limited, although TCP/IP is a frequently implemented proto-
col.

User systems 1412 might communicate with system 1416
using TCP/IP and, at a higher network level, use other com-
mon Internet protocols to communicate, such as HT'TP, FTP,
AFS, WAP, etc. In an example where HTTP is used, user
system 1412 might include an HTTP client commonly
referred to as a “browser” for sending and receiving HTTP
messages to and from an HTTP server at system 1416. Such
an HTTP server might be implemented as the sole network
interface between system 1416 and network 1414, but other
techniques might be used as well or instead. In some imple-
mentations, the interface between system 1416 and network
1414 includes load sharing functionality, such as round-robin
HTTP request distributors to balance loads and distribute
incoming HTTP requests evenly over a plurality of servers. At
least as for the users that are accessing that server, each of the
plurality of servers has access to the MTS’ data; however,
other alternative configurations may be used instead.

In one embodiment, system 1416, shown in FIG. 14, imple-
ments a web-based customer relationship management
(CRM) system. For example, in one embodiment, system
1416 includes application servers configured to implement
and execute CRM software applications as well as provide
related data, code, forms, webpages and other information to
and from user systems 1412 and to store to, and retrieve from,
a database system related data, objects, and Webpage content.
With a multi-tenant system, data for multiple tenants may be
stored in the same physical database object, however, tenant
data typically is arranged so that data of one tenant is kept
logically separate from that of other tenants so that one tenant
does not have access to another tenant’s data, unless such data
is expressly shared. In certain embodiments, system 1416
implements applications other than, or in addition to, a CRM
application. For example, system 1416 may provide tenant
access to multiple hosted (standard and custom) applications,
including a CRM application. User (or third party developer)
applications, which may or may not include CRM, may be
supported by the application platform 618, which manages
creation, storage of the applications into one or more database
objects and executing of the applications in a virtual machine
in the process space of the system 1416.

One arrangement for elements of system 1416 is shown in
FIG. 14, including a network interface 1420, application plat-
form 1418, tenant data storage 1422 for tenant data 1523,
system data storage 1424 for system data 1525 accessible to
system 1416 and possibly multiple tenants, program code
1426 for implementing various functions of system 1416, and
a process space 1428 for executing MTS system processes
and tenant-specific processes, such as running applications as
part of an application hosting service. Additional processes
that may execute on system 1416 include database indexing
processes.

Several elements in the system shown in FIG. 14 include
conventional, well-known elements that are explained only
briefly here. For example, each user system 1412 could
include a desktop personal computer, workstation, laptop,
PDA, cell phone, or any wireless access protocol (WAP)
enabled device or any other computing device capable of
interfacing directly or indirectly to the Internet or other net-
work connection. User system 1412 typically runs an HTTP
client, e.g., a browsing program, such as Microsoft’s Internet
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Explorer browser, Netscape’s Navigator browser, Opera’s
browser, or a WAP-enabled browser in the case of a cell
phone, PDA or other wireless device, or the like, allowing a
user (e.g., subscriber of the multi-tenant database system) of
user system 1412 to access, process and view information,
pages and applications available to it from system 1416 over
network 1414. Each user system 1412 also typically includes
one or more user interface devices, such as a keyboard, a
mouse, trackball, touch pad, touch screen, pen or the like, for
interacting with a graphical user interface (GUI) provided by
the browser on a display (e.g., a monitor screen, LCD display,
etc.) in conjunction with pages, forms, applications and other
information provided by system 1416 or other systems or
servers. For example, the user interface device can be used to
access data and applications hosted by system 1416, and to
perform searches on stored data, and otherwise allow a user to
interact with various GUI pages that may be presented to a
user. As discussed above, embodiments are suitable for use
with the Internet, which refers to a specific global internet-
work of networks. However, it should be understood that
other networks can be used instead of the Internet, such as an
intranet, an extranet, a virtual private network (VPN), a non-
TCP/IP based network, any LAN or WAN or the like.

According to one embodiment, each user system 1412 and
all of its components are operator configurable using appli-
cations, such as a browser, including computer code run using
a central processing unit such as an Intel Pentium® processor
or the like. Similarly, system 1416 (and additional instances
of'an MTS, where more than one is present) and all of their
components might be operator configurable using applica-
tion(s) including computer code to run using a central pro-
cessing unit such as processor system 1417, which may
include an Intel Pentium® processor or the like, and/or mul-
tiple processor units. A computer program product embodi-
ment includes a machine-readable storage medium (media)
having instructions stored thereon/in which can be used to
program a computer to perform any of the processes of the
embodiments described herein. Computer code for operating
and configuring system 1416 to intercommunicate and to
process webpages, applications and other data and media
content as described herein are preferably downloaded and
stored on a hard disk, but the entire program code, or portions
thereof, may also be stored in any other volatile or non-
volatile memory medium or device as is well known, such as
a ROM or RAM, or provided on any media capable of storing
program code, such as any type of rotating media including
floppy disks, optical discs, digital versatile disk (DVD), com-
pact disk (CD), microdrive, and magneto-optical disks, and
magnetic or optical cards, nanosystems (including molecular
memory ICs), or any type of media or device suitable for
storing instructions and/or data. Additionally, the entire pro-
gram code, or portions thereof, may be transmitted and down-
loaded from a software source over a transmission medium,
e.g., over the Internet, or from another server, as is well
known, or transmitted over any other conventional network
connection as is well known (e.g., extranet, VPN, LAN; etc.)
using any communication medium and protocols (e.g., TCP/
1P, HTTP, HTTPS, Ethernet, etc.) as are well known. It will
also be appreciated that computer code for implementing
embodiments can be implemented in any programming lan-
guage that can be executed on a client system and/or server or
server system such as, forexample, C, C++, HTML, any other
markup language, Java™, JavaScript, ActiveX, any other
scripting language, such as VBScript, and many other pro-
gramming languages as are well known may be used. (Java™
is a trademark of Sun Microsystems, Inc.).
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According to one embodiment, each system 1416 is con-
figured to provide webpages, forms, applications, data and
media content to user (client) systems 1412 to support the
access by user systems 1412 as tenants of system 1416. As
such, system 1416 provides security mechanisms to keep
each tenant’s data separate unless the data is shared. If more
than one MTS is used, they may be located in close proximity
to one another (e.g., in a server farm located in a single
building or campus), or they may be distributed at locations
remote from one another (e.g., one or more servers located in
city A and one or more servers located in city B). As used
herein, each MTS could include one or more logically and/or
physically connected servers distributed locally or across one
or more geographic locations. Additionally, the term “server”
is meant to include a computer system, including processing
hardware and process space(s), and an associated storage
system and database application (e.g., OODBMS or
RDBMS) as is well known in the art. It should also be under-
stood that “server system” and “server” are often used inter-
changeably herein. Similarly, the database object described
herein can be implemented as single databases, a distributed
database, a collection of distributed databases, a database
with redundant online or offline backups or other redundan-
cies, etc., and might include a distributed database or storage
network and associated processing intelligence.

FIG. 15 also illustrates environment 1410. However, in
FIG. 15 elements of system 1416 and various interconnec-
tions in an embodiment are further illustrated. FIG. 15 shows
that user system 1412 may include processor system 1412A,
memory system 1412B, input system 1412C, and output sys-
tem 1412D. FIG. 14 shows network 1414 and system 1416.
FIG. 15 also shows that system 1416 may include tenant data
storage 1422, tenant data 1523, system data storage 1424,
system data 1525, User Interface (UI) 1530, Application Pro-
gram Interface (API) 1532, PL/SOQL 1534, save routines
1536, application setup mechanism 1538, applications serv-
ers 1500,-1500,,, system process space 1402, tenant process
spaces 1404, tenant management process space 1410, tenant
storage area 1412, user storage 1414, and application meta-
data 1416. In other embodiments, environment 1410 may not
have the same elements as those listed above and/or may have
other elements instead of, or in addition to, those listed above.

User system 1412, network 1414, system 1416, tenant data
storage 1422, and system data storage 1424 were discussed
above in FIG. 14. Regarding user system 1412, processor
system 1412A may be any combination of one or more pro-
cessors. Memory system 1412B may be any combination of
one or more memory devices, short term, and/or long term
memory. Input system 1412C may be any combination of
input devices, such as one or more keyboards, mice, track-
balls, scanners, cameras, and/or interfaces to networks. Out-
putsystem 1412D may be any combination of output devices,
such as one or more monitors, printers, and/or interfaces to
networks. As shown by FIG. 14, system 1416 may include a
network interface 1420 (of FIG. 14) implemented as a set of
HTTP application servers 1500, an application platform
1418, tenant data storage 1422, and system data storage 1424.
Also shown is system process space 1402, including indi-
vidual tenant process spaces 1404 and a tenant management
process space 1410. Each application server 1500 may be
configured to tenant data storage 1422 and the tenant data
1523 therein, and system data storage 1424 and the system
data 1525 therein to serve requests of user systems 1412. The
tenant data 1523 might be divided into individual tenant stor-
age areas 1412, which can be either a physical arrangement
and/or a logical arrangement of data. Within each tenant
storage area 1412, user storage 1414 and application meta-
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data 1416 might be similarly allocated for each user. For
example, a copy of a user’s most recently used (MRU) items
might be stored to user storage 1414. Similarly, a copy of
MRU items for an entire organization that is a tenant might be
stored to tenant storage area 1412. A UI 1530 provides a user
interface and an API 1532 provides an application program-
mer interface to system 1416 resident processes to users
and/or developers at user systems 1412. The tenant data and
the system data may be stored in various databases, such as
one or more Oracle™ databases.

Application platform 1418 includes an application setup
mechanism 1538 that supports application developers’ cre-
ation and management of applications, which may be saved as
metadata into tenant data storage 1422 by save routines 1536
for execution by subscribers as one or more tenant process
spaces 1404 managed by tenant management process 1410
for example. Invocations to such applications may be coded
using PL/SOQL 1534 that provides a programming language
style interface extension to API 1532. A detailed description
of some PL/SOQL language embodiments is discussed in
commonly owned U.S. Provisional Patent Application
60/828,192 entitled, PROGRAMMING LANGUAGE
METHOD AND SYSTEM FOR EXTENDING APIS TO
EXECUTE IN CONJUNCTION WITH DATABASE APIS,
by Craig Weissman, filed Oct. 4, 2006, which is incorporated
in its entirety herein for all purposes. Invocations to applica-
tions may be detected by one or more system processes,
which manages retrieving application metadata 1416 for the
subscriber making the invocation and executing the metadata
as an application in a virtual machine.

Each application server 1500 may be communicably
coupled to database systems, e.g., having access to system
data 1525 and tenant data 1523, via a different network con-
nection. For example, one application server 1500, might be
coupled via the network 1414 (e.g., the Internet), another
application server 1500, ; might be coupled via a direct net-
work link, and another application server 1500, might be
coupled by yet a different network connection. Transter Con-
trol Protocol and Internet Protocol (TCP/IP) are typical pro-
tocols for communicating between application servers 1500
and the database system. However, it will be apparent to one
skilled in the art that other transport protocols may be used to
optimize the system depending on the network interconnect
used.

In certain embodiments, each application server 1500 is
configured to handle requests for any user associated with any
organization that is a tenant. Because it is desirable to be able
to add and remove application servers from the server pool at
any time for any reason, there is preferably no server affinity
for a user and/or organization to a specific application server
1500. In one embodiment, therefore, an interface system
implementing a load balancing function (e.g., an F5 Big-IP
load balancer) is communicably coupled between the appli-
cation servers 1500 and the user systems 1412 to distribute
requests to the application servers 1500. In one embodiment,
the load balancer uses a least connections algorithm to route
user requests to the application servers 1500. Other examples
of load balancing algorithms, such as round robin and
observed response time, also can be used. For example, in
certain embodiments, three consecutive requests from the
same user could hit three different application servers 1500,
and three requests from different users could hit the same
application server 1500. In this manner, system 1416 is multi-
tenant, wherein system 1416 handles storage of, and access
to, different objects, data and applications across disparate
users and organizations.
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As an example of storage, one tenant might be a company
that employs a sales force where each salesperson uses sys-
tem 1416 to manage their sales process. Thus, a user might
maintain contact data, leads data, customer follow-up data,
performance data, goals and progress data, etc., all applicable
to that user’s personal sales process (e.g., in tenant data stor-
age 1422). In an example of a MTS arrangement, since all of
the data and the applications to access, view, modify, report,
transmit, calculate, etc., can be maintained and accessed by a
user system having nothing more than network access, the
user can manage his or her sales efforts and cycles from any
of many different user systems. For example, if a salesperson
is visiting a customer and the customer has Internet access in
their lobby, the salesperson can obtain critical updates as to
that customer while waiting for the customer to arrive in the
lobby.

While each user’s data might be separate from other users’
data regardless of the employers of each user, some data
might be organization-wide data shared or accessible by a
plurality of users or all of the users for a given organization
that is a tenant. Thus, there might be some data structures
managed by system 1416 that are allocated at the tenant level
while other data structures might be managed at the user level.
Because an MTS might support multiple tenants including
possible competitors, the MTS should have security protocols
that keep data, applications, and application use separate.
Also, because many tenants may opt for access to an MTS
rather than maintain their own system, redundancy, up-time,
and backup are additional functions that may be implemented
in the MTS. In addition to user-specific data and tenant spe-
cific data, system 1416 might also maintain system level data
usable by multiple tenants or other data. Such system level
data might include industry reports, news, postings, and the
like that are sharable among tenants.

In certain embodiments, user systems 1412 (which may be
client systems) communicate with application servers 1500 to
request and update system-level and tenant-level data from
system 1416 that may require sending one or more queries to
tenant data storage 1422 and/or system data storage 1424.
System 1416 (e.g., an application server 1500 in system
1416) automatically generates one or more SQL statements
(e.g., one or more SQL queries) that are designed to access the
desired information. System data storage 1424 may generate
query plans to access the requested data from the database.

Each database can generally be viewed as a collection of
objects, such as a set of logical tables, containing data fitted
into predefined categories. A “table” is one representation of
a data object, and may be used herein to simplify the concep-
tual description of objects and custom objects. It should be
understood that “table” and “object” may be used inter-
changeably herein. Each table generally contains one or more
data categories logically arranged as columns or fields in a
viewable schema. Each row or record of a table contains an
instance of data for each category defined by the fields. For
example, a CRM database may include a table that describes
a customer with fields for basic contact information such as
name, address, phone number, fax number, etc. Another table
might describe a purchase order, including fields for informa-
tion such as customer, product, sale price, date, etc. In some
multi-tenant database systems, standard entity tables might
be provided for use by all tenants. For CRM database appli-
cations, such standard entities might include tables for
Account, Contact, Lead, and Opportunity data, each contain-
ing pre-defined fields. It should be understood that the word
“entity” may also be used interchangeably herein with
“object” and “table”.
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In some multi-tenant database systems, tenants may be
allowed to create and store custom objects, or they may be
allowed to customize standard entities or objects, for example
by creating custom fields for standard objects, including cus-
tom index fields. U.S. patent application Ser. No. 10/816,161,
filed Apr. 2, 2004, entitled “Custom Entities and Fields in a
Multi-Tenant Database System”, and which is hereby incor-
porated herein by reference, teaches systems and methods for
creating custom objects as well as customizing standard
objects in a multi-tenant database system. In certain embodi-
ments, for example, all custom entity data rows are stored in
a single multi-tenant physical table, which may contain mul-
tiple logical tables per organization. It is transparent to cus-
tomers that their multiple “tables” are in fact stored in one
large table or that their data may be stored in the same table as
the data of other customers.

Method for Using the Environment (FIGS. 14 and 15)

FIG. 16 shows a flowchart of an example of a method 1600
of using environment 1410. In step 1610, user system 1412
(FIGS. 14 and 14) establishes an account. In step 1612, one or
more tenant process space 1504 (FIG. 15) are initiated on
behalf of user system 1412, which may also involve setting
aside space in tenant space 1512 (FIG. 15) and tenant data
1514 (FIG. 15) for user system 1412. Step 1612 may also
involve modifying application metadata to accommodate
user system 1412. In step 1614, user system 1412 uploads
data. In step 1616, one or more data objects are added to
tenant data 1514 where the data uploaded is stored. In step
1618, the methods associated with FIGS. 14-15 may be
implemented. In another embodiment, although depicted as
distinct steps in FIG. 16, steps 1602-1618 may not be distinct
steps. In other embodiments, method 1600 may not have all of
the above steps and/or may have other steps in addition to, or
instead of, those listed above. The steps of method 1600 may
be performed in another order. Subsets of the steps listed
above as part of method 1600 may be used to form their own
method.

Method for Creating the Environment (FIGS. 14 and 15)

FIG. 17 is a method of making environment 1410, in step
1702, user system 1412 (FIGS. 14 and 15) is assembled,
which may include communicatively coupling one or more
processors, one or more memory devices, one or more input
devices (e.g., one or more mice, keyboards, and/or scanners),
one or more output devices (e.g., one more printers, one or
more interfaces to networks, and/or one or more monitors) to
one another.

In step 1704, system 1416 (FIGS. 14 and 15) is assembled,
which may include communicatively coupling one or more
processors, one or more memory devices, one or more input
devices (e.g., one or more mice, keyboards, and/or scanners),
one or more output devices (e.g., one more printers, one or
more interfaces to networks, and/or one or more monitors) to
one another. Additionally assembling system 1416 may
include installing application platform 1418, network inter-
face 1420, tenant data storage 1422, system data storage
1424, system data 1525, program code 1426, process space
1428, U11530, AP1 1532, PL/SOQL 1534, save routine 1536,
application setup mechanism 1538, applications servers
100,-100,, system process space 102, tenant process spaces
1504, tenant management process space 110, tenant space
1512, tenant data 1514, and application metadata 116 (FIG.
15).

In step 1706, user system 1412 is communicatively
coupled to network 1504. In step 1708, system 1416 is com-
municatively coupled to network 1504 allowing user system
1412 and system 1416 to communicate with one another
(FIG. 15). In step 1710, one or more instructions may be
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installed in system 1416 (e.g., the instructions may be
installed on one or more machine readable media, such as
computer readable media, therein) and/or system 1416 is
otherwise configured for performing the steps of methods
associated with FIGS. 14-15. In an embodiment, each of the
steps of method 1700 is a distinct step. In another embodi-
ment, although depicted as distinct steps in FIG. 17, steps
1702-1710 may not be distinct steps. In other embodiments,
method 1700 may not have all of the above steps and/or may
have other steps in addition to, or instead of, those listed
above. The steps of method 1700 may be performed in
another order. Subsets of the steps listed above as part of
method 1700 may be used to form their own method.
Extensions and Alternatives

In the embodiment discussed in the specification, the vot-
ing of a like or dislike is not related to the article rating. In an
alternate embodiment, the voting of liking/disliking an article
may be related to the article rating. If a user system votes to
like an article, then the minimum rating for the article can be
set so that the user system cannot rate below the threshold.
Similarly, when the user system votes to dislike an article, the
maximum rating the article can receive from the user system
can be set by the host system, above which the user system
cannot rate the article.

Each embodiment disclosed herein may be used or other-
wise combined with any of the other embodiments disclosed.
Any element of any embodiment may be used in any embodi-
ment.

Although the invention has been described with reference
to specific embodiments, it will be understood by those
skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the true spirit and scope of the invention. In
addition, modifications may be made without departing from
the essential teachings of the invention.

The invention claimed is:
1. A method for analyzing search terms in a database sys-
tem, the method comprising:

tracking, over a first period of time, by a host system
including one or more machines having a processor
system having one or more processors, data received
from a user system that includes at least one keyword
searched in at least one database, the at least one key-
word searched including a first category and a second
category, the first keyword category being a word or
phrase having provided successful retrieval of one or
more articles, the second keyword category being a word
or phrase associated with unsuccessful retrieval of one
or more articles, the host system being part of the data-
base system, the at least one database including a knowl-
edge base associated with a community website, the
knowledge base having a collection of articles related to
problems and solutions related to common interests of a
community, including documentation of knowledge and
self-learning for reducing costs associated with a cus-
tomer support system, the customer support system
including customer records linking to articles of the
knowledge base;

determining, by the host system, for the at least one key-
word searched at least: a quantity of how many times the
keyword was searched, a quantity of how many times
one or more articles with the keyword was viewed, and
a quantity of how many votes for the one or more articles
was received;
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aggregating, by the host system, the tracked data of the first

period of time by at least summarizing the tracked data

of the keyword searched, the aggregating including at

least:

sorting, by the host system, the tracked data of the first
period of time according to the first keyword category
capable of storing tracked data concerning the one or
more articles successfully retrieved and the second
keyword category capable of storing tracked data con-
cerning the one or more articles unsuccessfully
retrieved,

adding, by the host system, the quantity of how many
times the keyword was searched to the first keyword
category of the tracked data of'the first period of time,

adding, by the host system, the quantity of how many
times one or more articles with the keyword was
viewed to the first keyword category of the tracked
data of the first period of time,

adding, by the host system, the quantity of how many
votes for the one or more articles was received to the
first keyword category of the tracked data of the first
period of time,

identifying, by the host system, previously tracked data of

asecond period of time, the second period of time having
a greater duration than the first period of time, and
combining, by the host system, the tracked data of the
first period of time with the previously tracked data of
the second period of time, the combined tracked data
incorporating data from the first keyword category
and the second keyword category of the first period of
time, the combined tracked data being stored as the
aggregated tracked data at the host system; and
generating a report, by the host system, including informa-
tion about the at least one keyword searched based on the
stored aggregated tracked data.

2. The method of claim 1, the database system includes at
least the knowledge base, which is a repository of articles and
content related to solutions to customer issues, the at least one
keyword searched having been searched for in the knowledge
base.

3. The method of claim 1, tracking includes at least deter-
mining how many searches were conducted based on the at
least one keyword.

4. The method of claim 1, tracking includes at least deter-
mining, by the host system, how many times a webpage with
the at least one keyword was viewed.

5. The method of claim 1, tracking includes at least deter-
mining, host system, how many votes a webpage having an
article with the at least one keyword were received.

6. The method of claim 1, the aggregating including at least
aggregating, by the host system, keywords that were searched
most often, the aggregating occurring on a daily basis.

7. The method of claim 6, the keywords that were searched
most often are selected, by the host system, from keywords
that retrieved at least an article.

8. The method of claim 6, further comprising:

storing, by the host system, a case associated with users;

associating, by the host system, articles with the case, the

articles associated with the case being relevant to the
case;

determining, by the host system, articles that are stored in

the knowledge base that are not associated with any case.

9. The method of claim 6, the at least one keyword that
were searched the most include at least keywords that did not
retrieve any article, therein indicating that the keywords are
not retrieving the articles that were sought.
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10. The method of claim 1, the aggregating includes at least
monthly aggregating of daily aggregation data of the previous
month.

11. The method of claim 1, the aggregating includes at least
deleting, by the host system, older daily aggregation data.

12. The method of claim 1, aggregating, by the host system,
the data over a first time period; and

aggregating by the host system, over a second time period
that is longer than the first time period.

13. The method of claim 1, the aggregating includes at least
yearly aggregating, by the host s stem of monthly aggregation
data of a previous year.

14. The method of claim 1, the aggregating includes at least
deleting, by the host system, older monthly aggregation data.

15. The method of claim 1, the at least one database
includes at least a knowledge base, which is a repository
storing content related to solutions to customer issues; the
tracking includes at least:

determining, by the host system, how many searches were
made for the at least one keyword;

determining, by the host system, an indication of how
many times a webpage with the at least one keyword was
viewed;
and

determining, by the host system, how many votes for a
webpage having an article with the at least one keyword
were received;

the aggregating includes at least:

aggregating, by the host system, the tracked data over a first
time period, aggregating, by the host system, over a
second time period that is longer than the first time
period, the aggregating over the second time period
including at least aggregating results of the aggregating
over the first time period,

aggregating, by the host system, over a third time period
that is longer than the second time period, the aggregat-
ing over the third time period including at least aggre-
gating results of the aggregating over the second time
period, and
the at least one keyword include at least:

keywords that were most often used in a search and
that retrieved at least an article, and

keywords that were most often used in a search and
that did not retrieve any article.

16. A method of claim 1, the storing of the aggregated
tracked data includes storing the aggregated tracked data in a
tabular format having at least columns for an organization
identifier, an identifier for an object related to the tracking, an
identifier of a type of tracking, a date of aggregation, a chan-
nel, a prefix to the identifier for an object related to the
tracking, a count of a total number of searches, a count of a
number of searches performed over a given time period, and
an indication whether the aggregated tracked data stored is a
daily aggregation or a monthly aggregation or a yearly aggre-
gation; the prefix to the identifier for the object related to the
tracking indicates a type of the object related to the tracking.

17. A method of claim 1, wherein the report generated can
be displayed in a graphical format.

18. A machine comprising:

a processor;

a non-transient machine readable medium storing thereon
one or more instructions for implementing a web appli-
cation that includes one or more instructions that cause
the processor to perform the method of claim 1.
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19. A system comprising:
one or more machines having one or more processors oper-
able to cause:
tracking, over a first period of time, by a host system
including one or more machines having a processor
system having one or more processors, data received
from a user system that includes at least one keyword
searched in at least one database, the at least one key-
word searched including a first category and a second
category, the first keyword category being a word or
phrase having provided successful retrieval of one or
more articles, the second keyword category being a word
or phrase associated with unsuccesstul retrieval of one
or more articles, the host system being part of the data-
base system, the at least one database including a knowl-
edge base associated with a community website, the
knowledge base having a collection of articles related to
problems and solutions related to common interests of a
community, including documentation of knowledge and
self-learning for reducing costs associated with a cus-
tomer support system, the customer support system
including customer records linking to articles of the
knowledge base;
determining, by the host system, for the at least one key-
word searched at least: a quantity of how many times the
keyword was searched, a quantity of how many times
one or more articles with the keyword was viewed, and
a quantity of how many votes for the one or more articles
was received;
aggregating, by the host system, the tracked data of the first
period of time by at least summarizing the tracked data
of the keyword searched, the aggregating including at
least:
sorting, by the host system, the tracked data of the first
period of time according to the first keyword category
capable of storing tracked data concerning the one or
more articles successfully retrieved and the second
keyword category capable of storing tracked data con-
cerning the one or more articles unsuccessfully
retrieved,
adding, by the host system, the quantity of how many
times the keyword was searched to the first keyword
category of the tracked data of'the first period of time,
adding, by the host system, the quantity of how many
times one or more articles with the keyword was
viewed to the first keyword category of the tracked
data of the first period of time,
adding, by the host system, the quantity of how many
votes for the one or more articles was received to the
first keyword category of the tracked data of the first
period of time,
identifying, by the host system, previously tracked data of
asecond period of time, the second period of time having
a greater duration than the first period of time, and
combining, by the host system, the tracked data of the
first period of time with the previously tracked data of
the second period of time, the combined tracked data
incorporating data from the first keyword category
and the second keyword category of the first period of
time, the combined tracked data being stored as the
aggregated tracked data at the host system; and
generating a report, by the host system, including informa-
tion about the at least one keyword searched based on the
stored aggregated tracked data.

#* #* #* #* #*



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 9,223,852 B2 Page 1 of 1
APPLICATION NO. : 13/070386

DATED : December 29, 2015

INVENTOR(S) : Francois Lopitaux et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

IN THE CLAIMS:
Claim 5 (column 22, lines 48-49) change “at least determining, host system, how many votes” to
-- at least determining, by the host system, how many votes --.

Signed and Sealed this
Sixteenth Day of August, 2016

Dectatle X Loa

Michelle K. Lee
Director of the United States Patent and Trademark Office



